On the regulation of rat testicular steroidogenesis. Short term effect of luteinizing hormone and cycloheximide in vivo and Ca2+ in vitro on steroid production in cell-free systems.
An attempt has been made to correlate the rapid effect of luteinizing hormone on testicular steroid production in vivo with testicular steroid concentrations and in vitro steroid production rates in testis tissue preparations. Within 20 min after intravenous administration of 25 mug luteinizing hormone, increases were observed in testosterone concentrations in testicular venous plasma and in whole testis tissue and in pregnenlone concentrations isolated testis mitochondrial fractions. Testosterone production by whole testis homogenates and pregnenolone production by isolated mitochondrial fractions were significantly increased within 5 min after in vivo administration of luteinizing hormone. Injection of cycloheximide 10 min prior to luteinizing hormone prevented the stimulating effect of luteinizing hormone to steroid levels in testicular venous plasma and testis tissue and on steroid production rates by preparations of rat testis tissue. Cycloheximide treatment of control animals did not significantly alter testosterone concentrations and testosterone production rates vitro, although mitochondrial pregnenolone concentrations and production rates were decreased. Testosterone production by whole testis homogenates as well as the pregnenolone production by isolated mitochondrial fractions obtained from luteinizing hormone treated testes and control glands showed a biphasic time curve A period (5-10 min) of high steroid production was followed by a period lower steroid production. Addition of 25 mug luteinizing hormone or 10(-8)--10(-5) M adenosine 3':5'-monophosphate (cyclic AMP) to the incubation medium had no effect pregnenolone production by isolated mitochondrial fractions. Administration of leuteinizing hormone in vivo markedly enhance the stimulating effect of Ca2+ on testosterone production by whole testis homogenates and on pregnenolone production by isolated mitochondrial fractions.